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Abstract of JP2001 31 281 5 

PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium more excellent in 
SNR characteristics, its manufacturing 
method, a sputtering target with which the 
magnetic recording medium can be easily 
manufactured, and a magnetic recording and 
reproducing device more excellent in SNR 
characteristics. SOLUTION: The magnetic 
recording medium is provide with a substrate 
and a perpendicular magnetic film whose 
easily-magnetized axis is oriented 
perpendicularly to the substrate. In the case a 
ground layer consisting of a material 
containing Co, Zr and carbon is provided 
between the substrate and the perpendicular 
magnetic film. The sputtering target used for 
manufacturing the magnetic recording medium 
and consisting of a material containing Co, Zr 
and carbon, the method for manufacturing the 
magnetic recording medium using the target 
and the magnetic recording and reproducing 
device using the magnetic recording medium 
are also provide. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001312815&F=8 



2006/02/01 



<19)B*WWOT (J P) 02) & flfl 4rf ft £t ^ <A) (lOftffttiH^W*^ 

#W2001 -312815 
(P2001- 312815 A) 
(43)*iBB0 ¥/&13^11/! 9 0(2001. 11.9) 



(5 1) IntCL 7 
G 1 1 B 5/738 
C 2 3 C 14/34 

G 1 1 B 5/65 
5/851 



F I 

G 1 1 B 5/738 
C 2 3 C 14/34 

G 1 1 B 5/65 
5/851 



x-73-r(##) 

4K0 2 9 

5D 0 0 6 

5D 1 1 2 

5E0 4 9 



OL (3: 16 JO jMUCHK< 



(21)fflg»f| 


49^2000 - 1 27541 ( P2000- 1 2754 1 ) 


(71)tHBU 


000002004 










(22) {MB 


¥*fcl24£ 4 £ 27 B (2000. 4. 27) 




MJSmmE.IZkP'i 1 TS 13# 9 # 






(72)5!W# 










^mmmiamAeis^at3 5#oi nasi 






































(74)ftSA 


100118740 



















(54) iRwn&m mmzmmt*.* -ecD»a2rtfc, x*y bjs&rmfsmmsizmm: 



(57) imm 

TWttCo, Z rfe.kt/^-^y^'g-tyW^ ZKZ 




(2) 



ftffl 2001-31281 



mc^\.rzmm.m.*&mttf-m^<bntz.m.mmumc 

[M3MI2] TlfiMOSinKttMfliOffaSGflFOlHKti: 

t^^frsW^JS 1 fSiffi<Offi 

+ q+ rSlOO, 5 OSp, 4^q, 0. lii^2 
0) o 

jfi*wract*w«i:-r*«i*m sfctt2K:iE«<o 

6S^fBiS!«tto 

CW*^4] Tltiiai<OiP^l±, 0. 5nmWJ:f«5<: 

tsaiBsaJif*,. 

HI#J«5] filttttttlBA^ Co/Crl, Co/Cr 
/Ptl, Co/Cr/TaE Co/Ct/Pt/X 20 
S(X:Ta> Zr, Cu, Re. B, Nb, Ge. S 

n^--p©^fe«r-&t?ct*waii:-rsia*jsi 7i»M4 

iD^-ftifr 1 ]H»cfBi!t©i8SRf30WKf*. 
CM** 6] SI0fi^I?R a#, 0. 5nm«Tt? 

tifr l JSlcfB«cOa8EMfBiS!«{*o 

^•rscii^^t-rsii^jai 7!;S6£Di^-rn^ 1 

M*W-r«iii:*W«i:-r*«|*5l8li:CttO«[»E» 

cm$9u o] Tt&&tmi&t(Dmcmm&m*mtz 

[ii^jg 1 1 ] m#m 1 7bs 1 0 <o *> 1 jsib 4 0 

ffi<D®.mmm&<oTi&mttftm-? « & * t jh^ & n a 

X/^^'jyW-yyhT^T, Co. Zrfeit/ 
V^-y-y ho 

CM&Ri 2] S«©±£«ft:§^«ltfgtg£*fLMiS 



LT X- ttStS X' <v 2 V> 7 2— ?v h*ffll/\ 
fg2Ttflll*0j£TSX;gT«1Wi: LTC ofe<ttf z 

<Di&£*l 5 0"CJ-X±i:-r«ilttc c J;t)^2T%Bi> : t I t 

r-feoT. iKsifB^^w*^ 1 7!»M 1 o^-rnfr 
ifmcomMitmmi 

[0001] 

*Kfc/B^6na«*K«MM** ^<oti5i?m , ±ib 

[0 0 0 2] 

[t**tou'#j] mtsMmm&tLri*. m^mm 

fBif!&f**V£<ffl^e>nT^a„ KMIBiSmofNffiJg 
S<0— Lt S N R (Signal to Nois 
e Ratio) IStetf&So CCT\ SNR#14tti 

«<40tf, IMS 6 *»JE»OB4Wtt««W 
(tLTs tftfe^SilSftffiTLT S N R^tttf^ 

BWoKsavjNS < . ^^tffwaiBsaE^fgfiUsn 

(*®*^f?<Ttil5tBSffiSffc:*'5IieT*SC tfrZte 

it H&CiBSU: jgbfc «5i*©«|jg * if SSS £ tl T l ^ a . 
[0 0 0 3] 8WS6*»!«i:«*, IBStf-y h*^ 
* 0 IBS L -r - * <D«i WfH^e C S % I, •> 



(3) 



#12001-3 128 



tLX, ^B8Bg6 0-2 1 4 4 1 7§4i*lCI4G e. S 
i »«*ffl^£7?ffi#. WBHBS6 3-2 11117^ 
fflteli 1 A— 1 0 0 AOKffleDiP^OKiR^'&W'r*** 

[0 0 0 5] 

[«W^)»»5L<J:3i:f SUM ifi^Ttt, KStEflliK io 
SNR«Plt«TcJ:0lRl±^^SC^A^g5R$tLT^So * 

*-y^K fecfctfSNR«Ftt©^^fcffitlfe:a«IBa 
g££EB£:Jg{£*r £ c <> * g « £ T 3 0 
[0 0 0 6] 

2) ±IHKH*»i*'r*lB2 0*«Wt±. Tift^OMit 

qlf%OZ r*5<fctf rJK^%(9;*7 — ^^ttyCi:^ 30 

q, rte&©*fl^»fct\ p + q+r^l00, 50 
^ p, 4^q, 0. l^r<2 0)T**5. 

3) ±fBSIW*»»-r**3 0*SSWtt, T*Ml<DSfli: 

4) ±EBBH*»» , r«JB4 0*«W*±. TiS^o/P^ 
ti. 0. 5 nmtt±f»5<:i:*«fft^t5±El) ft 

5) ±KHB*#R-r*»5<0*«Wli, SK&'ftBi 40 
Co/Cr^, Co/Cr/Pt^ Co/Cr/ 

Ta|, Co/Cr/Pt/X^ (X:Ta. Zr. C 
u. Re, B, Nb, Ge. Si^^58<kOItfn 

5 / >ft<i:tia) o^'S^fft^ o£>-&&**trc 
£*1#®£<r£±fBl) 7!>M4) O^mfr 1 fl»cE« 

6) ±EBHH*»ft-ra»6<o*«M«. «BO¥J^ffl 
«Raft 0. 5 nm«TT&sa«T&5C£*«r» 
£-T£±iB 1 ) 71S5) ©^ftifr 1 JMtefBSO&MfB 
8K*7?»5« 50 



7) ±ERH*HH*-r**7(0*«Wtt, Ttt«l:Sa[ 

Mttii^oiiBteffaittTJfiii**^*^ **#a£*rs 

±E 1 ) 7bM6) Ol^-rn^ 1 **cE*©««E»«f* 

8) ±ERH*lKft-r«*8 0*«Mtt, TJfcBfcSiB 
«HHIi:o|lllte:#«tt*llll«**r*c tttftWLtTZ 
±ED M6) ov^fti* 1 «k:E*<D««E»«IStt 

9) ±EM*ffft a r«*9 0*9mii, TttlBfc#K 

*±E8) »cE*o««E»a»^fta. 

1 0) ±EHJB*«S*-r«Sl 0O*JWtt> TifcSii: 

1 1) ±ERH*«fi*"T«»i io*RBtt> ±El) 
MiO) to-5"&^-rti*M«fB«8©««ES«»<DT 

yhT'&oT, Co. Z r fecfctf*— 3Kv*-&tyt>©"e 

So 

1 2) ±EIH**ftt«*l 2©*SSWtt, S^O± 
JB«-rs»*E»«*o»3fi7S»k:*t^T, 

o, z r wtf wcfx^y * y y 

1 3) ±IB^S^r«E^-rsm 1 3©*%Wt±v S1S<D± 

t«fl^aw*«»«k:»Lsa[u:EiftLfcaa[«tt«i* 
tern 1 T%K«o«»*a;»*#sist m 1 t 

JtMIfcj&K-rsxgTatmi: Lt*-#y^x^ 

1 4) ±CBHH«fl^-r«IBl 4©*«WI4, fg2Titf2 
^^■TS^fftC^^TStR^iaffi^ 1 5 0°C&L±t 
TSC ttcj: Dm2T«fiK*tcm 1 TttMO#S*S6ft 

zitzctttm$nt?z>±tEi 3) (ccfsooifteattt 
i 5) ±.w.wkm*mmTz>m,\ 5©*«w«4. raoe* 

tfJJB l) M10) (Ot^-rtl^ 1 3StclH«©lK^IH^ 



(4) 



WHO 2 0 0 1 - 3 1 2 8 1 5 



[0 0 0 7] *WaeS«t>T«^ Jg^%fca t%£ 

^Sfg-T^o 1 0A = 1 nm-efe£o TTlfi^O 

«»«*«t«w*<o«*«o i /2 ^^^ftM^s^-r 

W®<D{£@£: 0 , 8tRfflJ<DSffi<DffiB# l 0 0 £ Ltc t 
(J amp-1 osi) ^§ci:^fSo 

[0 0 0 8] 

[AWOSKfliOSMI] Hit*, *&H0ftjra&»ft<D 

mm 1 ±fc* Ti&§i2 (£CF rCoZr C3KT*lM2 J 
fcfc^-3 0 ) > IHHtt+H«4, Sttf8tt§i5, 

T> TN i y + A 1 gffijfcfc^do ) £>«*>\ #5 
Xli, -fe^**««, ^-^vlE RT»ttWliaS 

7^^^nt^tlWl/\ R atiO. 5nm 

(5 a) WTt?**O^KE«fB*^LT**Ll\ T 

«a«*<Raaitt»»^&a«<oto c ocrzr 

£#T£5©T*ci; DSN RW1£#[nj±*Ci£ L 
[0 0 0 9] CoZrC«T*«2tt, ?HKtt4>KIK4 

(DSN R#1t^lR3±^^SC £#T*#5 0 
[0 0 10] ^O^^-XAtiB^BlTHi^l^^ 1-XT<0 

* spacers. coZr^TWi *<o±ic««-r 

WTZZ-ZW'TtZZo *OttJfl. C o Z r 5ST«fiR«:» 

» s c £ * t> mm&& m 5 0 w-r s wHsattoSit: 

E(nl14^rfp]Jt^^5Ci:^T^So ££lc N CoZrS 

#C o Z r IRTft&KttC o Z r CSTiftl2 £&3 0 * 
-^vmt/-cCoZ rJRT»lll»i:*^Ttt, 

THi. CoZr 3TFi«M8fc*— #>*^*H*SC. £lc£ 



[0 0 l 1 ] C o Z r C^Ti^M2tCti, CoZrfei; 
10 tf^-^V^frtf^ft^^ftSo C o Z r C&Tiffi 
l2*^Co (0-S-#*ti p m=P%, Z r q WL 

(,\> CCTp. q*S&X}rl&, p+q+r^]00, 5 
0^p. 4<q. 0. 1 < r £2 0<0*ft*jdfcfOW 
jt?£Lt\> q*5£t>~rte, p+q+r^l00, 5 
0^p. 4^q. 1 ^ r^50^#%i«fct"^tf£5fc: 

[0 0 12] '>£< HCoZr C%T^M2 
ttJH5ffl|(DWapia«©««fcfet^TpJjS?%OCos q 
20 I?%OZ rfccfctf rM^%©#-#V^tyC£## 
CCfp, qfecfct/ r li, p + q+r<l 0 
0, 50^p. 4^q. 0. l<r<20^ffWi: 
tOWiL^o p^ q^octa'rti. p + q+r<10 
0, 50^p, 4^q. 1 ^ r ^ 5 <D$kft&ffifc~?<Dtf 

>rx»ttoiRi±ojft*3Wi^tiSo 

[0 0 13] C o Z r C^TifeSi2ti:. Co, Z r *5 J: 

30 ffl*fct±2iffiJ^±) mifaft^ftStOTSott, 

p + q+r^l 00, 50^p. 4^q. 0. 1 ^ r ^ 
2 0, s<50 o 

[0 0 1 4] tct^tf, Co30Crl0Zr2C (C 
r O^WSti 3 0 a t %. Z r O^Wfflti: 1 0 a t %, 
CO$Si(i2a t %. SDtiCo) tgfe^nS^ 

[00 15] ^f)^ Co Z r CIRT«fiS2<0«ii«. 

40 imnmm*&?*>(Dx*&z>£ttfm&isi<\ n&nm 

ffl^T|Hlfff^a»^^LfcB#JcC o Z r C^T^K 

So 

[0 0 1 6] C o Z r C^T^fi§2^iP^ti:, 0. 5 n 
mJ^± (-rftJb-&5 AW±) > »*L<ti2-30nm 
so (*r^2 0~3 0 0A) £TrZ><Dtftt?3H,i<\ C(D 
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[0 0 17] 3P»tt*MBl4«:, «f*<D&Kft&Kti>& 
Tzit>(D*b(Dr\ hep (ASWB/^+ViO fltifrfc^f 

OWfifcim Co/Cr^ Co/Cr/Pt|, 
Co/Cr/Ta^ Co/Cr/Pt/X^ (X : T 10 
a, Z r, Cus Re, B, Nb, Ge, Si<D<9^1 

}fiST'8«, C r 2 5 - 5 0 a t 

Pt©§W0-15at%, X^t*^0-10 

fc<U\, ?i*ai:t*t^lc^ ±E*m**&*Ha 

«il^T't5o 20 
[0 0 1 8] 3EKtt4«HI«4©JP*W:. 5 0nm(50 

OA) WT£?-3<0>b<»£Lt\, C<3D»^5 0nm 
(5 0 0 A) £:@;l£k. SltKttKSrtOSattttt^O 

£L<ftl\> ^K1t*HM4 0lP^tt. 5 - 2 0 n m 

(5 0-2 00 A) ^1*5M«tD»*Ll\ ^/Itcb 
fc»*03P«tt*|IIBl4 0j»«i4, ±E»E&*&* ±f* 
T5 0nm (500 A) i^T, ^Kti5-20nm 
(5 0 — 2 0 0 A) £-T£<D#M3; LA\, 

coo i 9] sisattKsti, *<DMim%«htfmmc 30 

^•0««^LTti. Co/Cr^ Co/Cr/Pt 
JR, Co/Cr/Ta^ Co/Cr/Pt/XS 
(X : T a s Zr, Cu, Re. B. Nb, Ge, Si 

-g-^TStf 1 3 — 2 5 a t %, P t fitf 0 — 1 5 a 

t % x XOtSI^0-5 a t %, gKHWC ofr£&£ 

[0020] mmcttisTmmfifaicmfaLrctkmt 

*Ccfc*X«IaI»faia[»WcfeO>rC o (0 0 0 2) I© 
<tt5ftfi(TTfe5o so 



[0 0 2 1 ] §tt«14Ji5<DJ¥£(^ 10-100nm 
( 1 0 0- 1 0 0 0 A) ttztOhW* U\ SHSatt 
fi5(0«*M 0 nm ( 1 0 0 A) 

%»awf#5n?\ B£ffi#*>MKT*-So ggaa 

1taS5tO/S^^ lOOnm(lOOOA) £r|gx.3k^ 

ffiT^Sfca&#SL<ft</\, Slt«ffi»5<DJP<*fci:, 3 
0 — 7 0 nm (3 0 0 — 7 0 0 A) £lc£? 

k, B£«**£5fcfa±«*Sfcfcfcfc. SH^ttH 

[0 0 2 2] SiSattM5 0SS3fi«^^¥iS«iS^5 
— 1 5nm (50-1 50 A) k Lfc Ll\> 
fci:A«f«tt«Ottlltt*TEM (SSifiS 

rem**) mmLTmm®*m®mmmw*Z'vmm 

[0 0 2 3] «!S$|6te. SDBKtt«5aDtt4«r|»ff. 
ffifflT**, WittfC, S i 0 2 . Z r02^#-^Jc. * 

0 nm OT^to^ 1 0-2 0 0 A) #951^. 2T£tC 
fc&tc, 1-1 0 n m (~$"&t)'t> 1 0— 1 0 0 A) 

*n*yi-f;k 7y*fk7;l/3-;l/ N 7 *yig{L;:*;i/ 

[00 2 4] ±E«M8o«ftfB»!Kf*^feoTtt»tE 1 
±ICC o Z r CRT«i2*R»T*5OT> 
!t«tt«i:omK:»*t6ti^T«&Ht4Co. Zrfe«ktf 

14 4 *> cj: cramttttH 5 om*iNft««« c 

[0 0 2 5] ^t)^CoZ r CIKTttK 2«^AH«it 
**TttHfr£>%:Z>*><D£irZ>£, CoZrC^TW 
0±«c3Ratt*|Bil4*^bT***tl*ait*tt«5 

[0 0 2 6] SaHHittM5<0ltTK:, h c p^S^g 

**-r**«tt*««4*»»n6Tt^<o-e, se« 
a«Ktt«5 0IS*Eifttt*ft±«*. if«fl&*ft;> ffi 

[0 0 2 7] (3 1 014. ±Ett«E»«tt*ffi^fctt» 

E«B*agBow*jR-rfeO"e*« 0 cctc^-rea^fB 

■B^Kflia. 0 1 fc«-r««©««E»«f*9 <8 
E»«**9»c««*E»B*-r*a«^^Fl lk. c 
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^^KB»»l fSSB^M^jtaSS i 3£* 

* y W«^y yys^\7 K*fflt>«c i # t 

R*ifffcLT«^«^«Mfll (AMR) * 
?Uffl LfcMR (Magnet ores i s t ance) 
«?WC*<, g*««ffiin:S»fll (GMR) *MfflL 

[0 0 2 8] ±E««o«aiBa«Kf**»J6-r«k:fcl:. 
®Kl±fc. CoZrC^TW2, #«tt*WM4* 

v^fc £ O Affile <fcOJ£/&U SI^TSH 

U K \c X K> Bfltfr&o 

[0 0 2 9] CoZrC^TM2^X/^7^U^ 
tJ*t^ ix.ifCo^5 0a t%l^±, Zr£r4at% 

W±, o. i ~2 o a t %. *ty*mfr5ft 

[0030] cn&oB^jBjfi-rsfetoeox/^y^y > 

/^-rtttUffiflWl o- 4 ~i o- 7 [Pa] i:ftSST'i 

£f#S<fc?lcS«#An!Ku 0!I*fcf 2 0 0-2 5 CUdta 

^C^5o C(0^, Wf&TS/W— 1±0. 2 — 2. 
0 [kW] fcU )KmBtP^^^ r 7-^lil*rsci:tcj: 

[0031] a»«*««-rsfc:tt, r-fyey 

[0 0 3 2] ±CHJt»aT«B6*tifc«*C»«f*»c 
feoTti, S«l ±»CC oZ r C5STifilS2*S»T* 

Co, Z r #V*-&Cy»S*^a:SfcOT»» 
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o, qff%(OZ r 4o<fctf r^%O^J — ^>^r"&tyt> 

tW!ifSL(/\ p + q+r^l00, 50^ p. 4^ 
q, 0. l^r<20)o J;oT, ««4^ 

«*«#y^X*fiK«^ ««E»»fltfDSNRWtt 

[0 0 3 3] *fc±E«Bfi*»7«Bt^ti^««Ea« 
WcfcoTW\ Sitt«ffiH<oeiia[<D¥i9tta*5 0- 
io 15 0 AfctSC^^fSo 

[0 0 3 4] ±IB*^**U y^-y^ He* 
ntfs Co. z r«J;i/*-#y^ty»fi*^*s*) 

(07* SOT, CoZrC^TWa^gltfSn 

[0035] h l mm<omm.mmmm±, n c P mmtt 
20 a j«#*ia 2 icavr 0 

[0 0 3 6] *«W<0«iKE«k«M*k:43l^T. TSSI82 

[0 0 3 7] fl|*tf, ■ 1 > 2Ett<Dttj^flttttf*lc, 
CoZ r C3RT**2i:3P«ttcpM4 0Hk:3f«ttOh 
c P mm, Zfcl* f c c«J1^6«:«3PSattT«ail7* 

30 ^-To 3P«ttTJfiR7©«»fcLTti. TK Zr, R 

£/c^O§tJ¥te2-5 0 nm L < 5 ~ 2 0 n 

m) («t)^2 0-50 0A (»SKtt50~20 
OA) ) fctSOWIl^o 

[0 0 3 8] £&lc0U*fcf. 01 , 2, 3, 4fE®<0& 
SWBSMfifttC. SfilhCoZr C^T%JP2 Offflfctt 

5, 6. 7, 8fc*T« *«tM8©#»fcLTW\ /< 
40 -td^ -fey«h^ CoMIWSfi 

BRJ91* 1 0 0 n mtX± (#$ L < fc* 2 5 0-6 0 On 
m) 10 0 0 Attl (»S L<te2500~ 

6 00 OA)) ttSWflfSL^o 

[0039] ±%dffim<Dmfmmmmcis^T, mmm. 

#ffiO-OT^5««M2 50 0 [x;I/Xf«vF]« 
± Ut)#SL<li3 00 0 [x;l/Xf7K] tt±) 



(7) 
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[0040] *ttttnwtc&\,>T±a&t&mmm# 
coo4i] wioimm&mzmwTZo msa, 
tmmmis as i ±*c. sn i t^bi2 a utf r*- 

*VT««2aj £*>^ 0 ) £*<0±<Dfli2TifiBl2 
b aXT rco Z r&T«&K2 bj fcfcl^do ) 
jsKSftSCo, ZrfeJ;^-rym«to^j:5 

8i6*J«^JB^Lfet>OT**D. CCT^2TW2b 10 
*±^0*k:*-^VTS&K2 a(D»«^ffi»Lfc:t>©T- 

T> Tttl2*»lT««2 ai*0±Ofg2T«M2 
b£fr5&5 2JMIift£:U S2TifiBi2 b^lc*-* 

[0 0 4 2] Sffi 1 im tt»e»«ftffl£«£ L 

frH=-Vl*&&WI& (VCF, TN i P^y^A llijt 

pl«tt»BB8SL *;fctt<:ft&<0B«fc:N i 20 

£RaU:0. 5 nm (5 A) WTT&£©# WIESffiK 
(Mfctf C o C r Z r £ LTcif^ S«^t®tC 

[0 0 4 3] *-ryTftW2a, CoZrM!2 30 

T<***\ KMBSN^o s N R «ft*ft±?** <: t 

[0 0 4 4] ^<D*;*7— XAli^6iT*&fc^#. J^T«0 
«t 5 teJU^TSo C o Z r afiBlti J tO±Jc:*j« , r« 

TZ>££&V%Z> 0 CoZ-rRTlfiW 
* c cfc 0 SttKttii 5 ©W^safbSSttoSilE 
ftte£fnJ±£tf£C£tfT^5 0 <*5lCs CoZrIT 40 
SWH2 b<0T»c*-#VTSfi«2 a*»»T. SSfctt 
fi5ac£t)CoZ r!&TitfiJ5i2 b 4Hc 
£ G ^-^y^tfcCo Z r^TW2 bfcHol^T 

^RtfJtMttrrs. i«^jgj««n«i»fe:«a«*iii*a 

a £ *JI»OHBi^jN^ < SOT^a^tiMfb^ ft 
5o #5Sm?l±, Co Z r3TFifiR2 blcrt-tf:/** 

tt*l«M4 3WB)«*n-50T*. *©Mtt»IB{fcLjfc8* so 
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«ttK5 0IISfi3»«atBlftLfc«88^*«o tm 
tt*MJB4*«<Sliai4«5/)^i«*ti*»fr«:. S 

[0 0 4 5] # — #>TSSR2 afcfcj:, ^V^tS 
»»tfffl^£ftSo *-#>T«B2att, ij-^yiD 
W5fi:5tOT'*orfc<k^U 
U {&<D7tm CW^tf S i , TK Zr, C r , T a . 
W<D3% l«Sfctt2««±) m«^^ft§ttO 

*fcJ\ 50a t%«± (»Sl<ti8 0a t %fct±) £ 

[0 0 4 6] * — sl?>Titfi)R2 atOff^ti. 0. 5nm 
W± Cr*fc>*5 AfiiJt) . »£L<ti2~3 0nm 
(t^2 0-3 0 0A) fcfSO^WSL^. CO 

[0 0 4 7] C o Z r 3RTifiK2 btctt, C olS&XfZ 

pD§C^%. z r©**4u*q«?%fcr*<D#flSL 

t\ LLt'pJJil/q^ p + q^l 0 0. 50^p, 
4SqO*fr*i»fc , rOWJSF*U^o p**tfq«. p 
+ q^l0 0, 4 0^ p N 5 < q ^#^SSfc*r<0#£ 

[0 0 4 8] C o^S^tfZ r«r-&Cy»»«, C o&cfctf 
Z r frS&*fc©"e*^Tfc<fc^U ftfi07C*M (00*. 
ifCr, Nb, Ru, S i tO^^ ia*fett2«W±) 

M^ct^f^o CCTp, q*5£t/ r ti, ^(0 

p + q+r<100, 5 0 ^ p. 4^q. r £ 4 0 
[0 0 4 9] IttZtis Co30CrlOZr (CrO 

M13 Oatl Z rOttl 1 0a t%, SDiiC 

o) V&t>ZtlZ&ik*m^%C ttfT'^Zo 
[0 0 5 0] CoZr^TW2bti, *-#>T«fiK 

2 at^i^CoZ rlSTitefli2 b 2JMI 

-^VT«2 a^-grSftS^-^V^rffitt^^fcO 
[00 51] '>^< ^Co Z r^T%Bl2 bcOSitfiS 
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lA^o CCtp, q&^tf r ti, p + q+ r^l 00, 
5 0Sp, 4 ^ q . 0. 1 < r < 2 0 <D%z\$J£ffifzt(D 
^»SU\ p. q*5£tfrti, p + q+r<100, 
5 0^p, 4 <q, \£r< l 5<D0kWr*ffiTc~f<DtfZ£> 
lc#£lA\> CO$W*tf±E«Brt"C*S£. y^x 

[0 0 5 2] ^f,^ CoZr»TitSl2bO«S^ 

Bi4 *ACfSKtt1»5O*r«tt{b8Ji«<0SKEA 

T*&Z>££te, >K*Ufel«*XailsI»fttB*ffll/^TIslJW 
5tt»*««SLWlCCo Z r^T%B!2 bigEKDtf 

[0 0 5 3] C o Z r ^Tit!lBi2 bco/p^ti. 0. 5n 
mU± (t*=b-6 5A«±) , #£L<ti2~30nm 
(tm2 0-3 00A) fc-r«Otf»*L^. C<9 

[0 0 5 4] Sltttttll5 0tS«tt»^0¥J€tt&^5 
0~i 5 oA£Lfc Li\> ¥^5&S« N S$tt 

[0 0 5 5] #«1$4>HflIi4 tt. «<*<D««**K«>* 
/cA60^0T\ h c p«Mf t5^Iffi»^?>*§ 
$><D£ZftZ>o #«tt«t«HI«4 0«»f:bTtt. Co/ 

Cr^, Co/Cr/Pt^ Co/Cr/Ta^ C 
o/Cr/Pt/Xl (X:Ta, Zr, Cu, Re, 
B, Nb, Ge, S i ^StftlS^-f ftfr 1 SSfcti 

So «rfc^ C r 2 5 — 5 0 a t %, Pt 

W0~15atl X(OtW0-10at%, 

s<o##slv\, 3HKtt*im«4tt, wnnii^&ffc 
[0056] im&*mm4(Dmzte. 500 Avert 

TSGW#*lA\i COJP<*#5 0 0 A#eAS£, S 
lt«ttM5rto«tttt?O)H*ffc^ef? J ?'r<«:0. y 

4*T'5 0 0AttT, W£L<fci50-200A£ 
[0 0 5 7] £fktt1£H5ti:. *©*fl«Jil*3MWElC 
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*<D*m£LTli, Co/Cr^ Co/Cr/Pt 
Co/Cr/Tal Co/Cr/Pt/X^ 
(X : T a, Z r , C ik Re, B, Nb, Ge, Si 

$tMl3-2 5at%, Pt^WI^0-15a 
t %, XtD-g-^M^O — 5 a t%, WCo*^^§ 

10 ±EBH**Mi*fc. y>rX«HtafcttHatfi^fiT 

ra— s 5 * « atso»ft*«)i l /c t : <o t r z> 
[0058] mmctt^x mm.x fofow.fai<rctm£ 

IC &ZXffi®ffi i &mftmcjS^TC o (00 0 2) SCO 

20 <li5fi«T"C&5o 

[0 0 5 9] aiS&148i5<D/P£ti, 1 0 0-10 00 
AttSWSLK Sl«Bttll5 0JP«««] 00 A 

t mmm&m s rt©««tt?ofi*ft^e*^ y -f x# 

«\ 3 0 0-7 00 Afct5©^et»S ll\ Ctl 

s*^ttSi5o/p^^co^ffl^*rsi:, i?£{i*§ 

*<*&tefi±Stf gfiKttKS rtOWttffi 

30 ^oabfcfb*!*^ /^X1ttt^J:t)S46S<i^^T*€ 

[0 0 6 0] ummeit. aiB«ffiH5 0ttA*B!?^ 

0 nm (f^fr* 1 0-2 0 0 A) #fl$Hr\, 
fc46tc, 1 — 1 0 nm (^^5^ 1 0— 1 0 0 A) 

[0061] ±E««<0««Ea«Ef*K:*oT«:. «S 

1 ±JC*-^>'T%K2 afOitCo Z r ^TifeBi2 
b *»ttT* DCoZr ZkTi&m 2 b *tC*-sK V^ffi 

^s^oT'fe^o ^o^s. ^fisit*raK4fe<fct;siS 
so ^y^x^fga^-ti-, a«E»!«f*osNRi#tt*rRi± 
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[0 0 6 2] ^t>icCoZ r3RTttW2 b£3Mi)Hft& 
t>(Dt?2>C £\C &^>T. CoZr 

coo6 3] sts^tt^sottTtc, h c P mm 

[0 0 6 4] ±8B««0«*IB»aft*HJt , r«U:a:, 
©±fc|B2Tifil«i:LTCo*5.fctfZ r **a-ty«*»j« 

u ti 2TH&WCM i T*«o*mo*-#v*aa* 
o^-rso 20 

[0 0 6 5] *-*yTttl2 a*X^y>'Jyi%IC 
fcf 5 0 a t %W± L < 8 0 a t %W 

±) #tm«fr&**x/Vy*y >y*-y*y h^s^ 

^*l3o COX^y^'jyW-yyhtts Fe. A 
1 . S <D7FWm<DttMW& 5SIpp mttTfSS £ 
t^S*Ll\ C<D*-y* hfcLTfct. 

**fl§0\ cn^rHI P (JKHBWtKJE^UX) . *yh 

[0 0 6 6] C o43«fctfZ r *r&€?K*X/ W * U vy 

$k W*«TZ r^4at %1X± (»* b< « 1 0 a t % 
W±) s C o J& 5 0 a t %£t± (#$ L < ti 6 0 a t % 

t^nSo C^y^jy^-fyMi, Fe. A 
U 0 X N OWfiO^ti^S 1 0 0 SI p p mWT 

fflt^W^lK COiKB^^-yy Mi. ±!S 
X) , *y h^ux9©«*»^^k:J:t)*MSLfc 
^7 h^Xa*Ofl»ftftO*Sfc * QIUL^ fa so 
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[0 0 6 7] cn&oK*JBric"rsfc:«><ox/^y^y> 

^-rttt*4^10- 4 -10' y [Pa] 

^f#Sct9l:Sffi« W^tf 2 0 0-2 5 0°C^j[jn 
IftLfc*, A r3SfX*WXLT*«**TX/^y#*« 

[00 6 8] St» 2 TJftKKSI 1 TWO^tO^- 
sI?>*S6ft^*«. Cct% Sffi<DHffi*l 5 0°CJ^± 
^LTJB2T«S«*JB«^*C4:»i:J:Oh Com7 
r%-g-tyTJte8S4'^*-^vTiteJl2 a <D 
^M^fMOTC o*5<J;tfZ r **CyT«fiMtt. 
#y^C o Z r ST«Si2 b t&5c gStoajS^r 
iS^*rS<li:lcj;|?*-^^Tft&^2 a<fc^-^ 
C o Z r3RT«flM*^l£««^S«*8B»Tf?«OT. 
C o Z rSTFifiK2 b^^-sK^O'&Wfi^WSOfil 

[oo 6 9] ©wa-rs^y— &i0. 2—2. 

0 [kW] t L> ttW^M^/^y-^WBS-rsc^fccfc 

[0 0 7 0] C<D£-Mc. SIROfiS* 1 5 o°Cl^±tc 

tc#^n^^-^v^:^2T^JKt ? ^^C o Z r^Tift 

ISfc C£#T*S 0 cfcotSlIg^ 

[00 71] *-#yT«S«2 a^ifCCo Z r ^Tffi 

^V^rC o Z r»T«JK*^l£»^^5Xe^jSSLT 
fc&</\, t£»£#SXS£LT;fci:*.«\ CoZrIT 

[0 0 7 2] tt. r^ylfyH. 

Xbr>3-hffi*H(0tie*^3EpO75«*»ffl-rsc:i:^ 

[0 0 7 3] ±raS!it*ffi-ei!Bi*tifc««E»«*k: 
*-3tli, Sffil ±lc;*-*VTitilfii2 a^O±lcC o 
Z r»T«K2b*»»*DCoZ r^Ttflli2 b*lC 

*-^v*ie««-e-T«so'e. ski tmmtimms 

P^Bl 4 43 J tflUBttl 5 <0lS A£fflUHfl: <* 
S N R Wit* fa±2 * 3 C 4: #T*£ £ o 

[0074] *fe±EHjt^T«5t«nfe«aaB»«t 
[0075] ±ex/***y vy*-y*y mc* 
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[0 0 7 6] £fc. iEx;<y*yvw-yy Med; 
r\ coz r*Tid«2 biWitefWH-rscttf-e* 

[0 0 7 7] EB9Ett0«lftCE»Kftt;J:. h c ptt&fc 
0««BWi»ttctitelB6-f, 3P«tt*Mil4*»» 

[0 0 7 8] *«WO«jWB»»{*fcfel^T, Iff 1 TJ6 
H2 a#£tf^O±0!g2Ti&§i2 b USC 1 
tt«5^0BBfc:R»6tiT^titfA<s Sfi l fcflilT 
ttH2a^H, SfettK2T«&M2 btSimttttffl|5 
©lIBfcflSoKtfRW- 6 tiT fc &l\> 

[0 0 7 9] WiLtf, C o Z r^Titi^2 b fc#Ktt* 
i4 0B*fcl4CoZ r^T^2 b 5 £> 

RBWIHKteOh c p«ii, t-fcl* f c c«itfr&*S^ 20 
K1tT«fi«7*R»TfcH«»i: S N R^14*fR]±-r£ C 
fctf-CfTS. SHKttT*M>7fcLTW\ T i, Z r, R 

Sfc^KJPti^ — S 0 nm (Jf*L<tt5-2 On 
m) (nW20~500A (ff£L<t*5 0 — 2 0 
OA) ) LV\ 

[0 0 80] zzicmztf. StEi ^-t*yTW2 

a 8 *R»TfcBI« S N RWtt*|fl± 

«t^TfS 0 i&&ttJ!8 £: LTte, vn-Y* 

0 n mJ^l L < ti 2 5 0 ~ 6 0 0 n m) 

^1000 AW± (W£L<te:2 5 0 0 — 600 0 
A) ) fcfS©##SLl\, 

[0081] ±imf£<DMmmt&mc*5^T, mm^x 

Wtt<0— o-e*«««*«2 5 00 [i;l/XfyH] t( 
± (»* L < ti 3 0 0 0 [x;l/Xf \y F] JK±. ) t L 

*0«TW**<B*«MSWlHj± , r«0-e. SNR#6 
?)rRi±T?*SA^-c?««o 40 

[0 0 82] 

[0083] ctcimi) aiic^6o^n«oK« 

(**10/tm) ***L*ffi**y yS/iLfcTVI/S 
-•^A^lffil (tt@9 5mm, JP20. 8mm, | 

*;W^H3 0 l 0) (O^-vv/^rtJc-b-y h Ltc 0 
^W^S2X10" 5 [Pa] £*S£T»gf»U so 
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B«l *2 0 0TCSTW»L^:a, COS«l±Jc x 5 
8a t%Co-30a t % C r - 1 Oa t%Zr-2a 
t %C (JfiTF rCo30CrIOZr2Cj t^Oo ) 
A^45Co Z r C&Titf!Jl2, 60a t %C o- 4 0 
a t %C r (JK"R rCo40CrJ tl^ 0 ) 
«3f »tt*HR 4, 67at%Co-20at%Cr- 
10at%Pt-3at%Ta (WT r C o 2 0 C r 1 
0 P t 3TaJ fct^. ) ^eftSfiutaittiK4«NIA 

/Co SB6»14K4±lcti\ ^7XvcVD81.(7*;l/ 
/<ttBD *ffl^T77XvC VDj£lCcJ;t>JP£7 0 A<0 

[0 0 8 4] (tS«M2) ^HC^Lfccfc^C, CoZ 
r C3RTttK2«:C o C r Z r Cl^Co CrZrl 

ic&x.rc£timimmm 1 fcra«fcLT«»E»»f* 

(K»CT3-4) SHC^LfeJ:^^, CoZrC^T 
tt||2 0JP««KiL^C2:£Wld:KRflmi fcR«»cLT 
a«E««»*fNHL^o 

(BU»«I5~6) Snc^Urc<fc-5^. CoZrC^T 

(KtWUio-i 4)«l fc:5SLfcJ:$fc, mttf£ttJ8i 

(Klfeffll 5, l 6)^nc^Lfcci;?lc, SitttttK 
EMKfttfttllfc. 

(K»«019, 2 0)^1 \C7jkLfc&vlC^ mtVMS 
[0 0 8 5] (K8JWI2 1)01 OJc^-rfeO^lsiaio 

*§t (jp^i o^m) temaLismstexv v is *\sitT 

;l/^^2v&£g1g 1 (ifiS9 5 mm, ff£ 0. 8m 
m, a®¥i^ffl^4A) *DC7^hnyx^^8 
B (7^/W^±S3 0 1 0) O^-W^rt^C-t-y h L 
fc 0 ft^«I^2XlO- 5 [Pa] 
StMU S«l %2 0 0°C£T**D&b7cSL C^S« 1 
±tC, ,K 2a, 60at%Co-30at 

% C r - 1 0 a t % Z r (WT rCo30Crl0Z 
r J tt>9o ) ^^§Co Z r^T%l2 b, 6 0 a 
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t%Co-40at%Cr (VLT. f* C o 4 0 C rj t 

) zmmt^mm*. 67at%co-2 

0a t % C r - 1 0 a t % P t - 3 a t%Ta (UT 
rCo20CrlOPt3Taj ) frSfc&K 

m2lC7jkLtco SffiKfflia 5 ±lcti, ^XvCVDS 

£70 Ao#-#v«Bfll6£J&£Lfco 
fll6±tcte/S2 2 0AO^-7;i/tD^yx-fM^ 

[0 0 8 6] (K8WM2 2) ^2tC^Lfc£<MC;*j-^ 
VTJ&K2 a*»»a^ofeCi:W*H4KKW2 l £IrI 

(K»glJ2 3 — 2 4) ^2tC^bfcct-?^^-^>Tia 
fl§2 a<0»$*«itfeC^W^ttW»W2 1 fc|n]«fc:L 

(HK0J2 5-2 7) g2^TUci:9^CoZr^T 

jfc&2 bojP****^c:i:«WttKI»W2 l tmmc 

(SSBMM 2 8 ~- 3 0. 4 K 4 2)^2tC^Lfc£?tC 20 
C o Z r^Tit!lJii2 b ofirtftSE^fc c £JUttt±KI*0!l 
2 l tra«k:LT««ia»«f**f^HUfe 0 

mmm 31-33) m 2 ^ ltc & *> icnm^mm 
(i»i3 4-3 6) mzic^LTz^vicmmm^ms 

WI3 7-4 0) «2k:^bfc<fc^k:Sifi«1tJl5 
Offl«*aE^^:Cfctm*4K»«l2 1 4:W*fcLT«« 30 

(KR9J4 3s 4 4)«2lcSU < ):^WPlttTtt» 
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(HRBW4 5, 4 6) m2lC7skLfc&olcVKmm&8*: 
Rt*fcC4:fiWi±tt»fW2 1 £l^«U:LT«»fe»«tt 

(HRffll 4 7, 4 8) S!it*#<Dg«iSfi* 1 3 0 °ClC 

L^jtwi4»»W2 1 > mmm 2 1 tnm^xwm. 
M«**fiFj*Lfc. 

[oo87] ±mumm 1-46 o««iH»«f*^»a 

«Wtt*aatt*«*Ktt»JS»B (VSM) fcffl^Tffl 

CUZI KttHU-F5-f h7t7-<fRWA 1 6 3 
2. *5<£tfXfc!VX*>KS 1 7 0 1 MP^ffl^TM 

£«fcg*tt«gja cgmr) *^*wra*'&S!Wiii 

a»f2«^y F*»v\ IE»^*»E»«ft2 5 0 k 

f c 1 1 LTMetfco ±ek»0u i-46 <d«smbs 
tfa2ic^r 0 

[0 0 8 8] *^:TflfiHOSiiattKffll^ffiiafii©«8 

[0 0 8 9] *fc#KUMWOT«fiHW&X«EI»fai*ffl 

Wb b 0 W«^5O-1 5 0A"e*5<:^*T 

Co (0 0 0 2) ®<Dtf— 5<D*mmi$\ OS 
ttTT* * C £ 3r5l!g L/co 
[0 0 9 0] 

[Si] 
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50 
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